




































































































































Subj: COMMAND INVESTIGATION INTO THE CLASS A AVIATION MISHAP WITHIN 
MARINE AERIAL REFUELER TRANSPORT SQUADRON 452 ON 10 JULY 2017 

prepared to conduct the mission . They had no apparent personal 
problems that would affec t: their performance . [FOF (1-80), (85)) 

2. Aircrew conduct, on the day o f the mishap, to include flight 
preparation, briefing, and execution was professional and in 
accordance with standard operating procedures . [FOF (89-94)] 

3. The cause of mishap Weis the inflight liberation of P2B4. Its 
liberation and penet ration of the fuselage began a catastrophic 
sequence of events which ultimately resulted in the midair breakup. 
[FOF (106-108), (121-140)) 

4. Since P2B4 did not exit the aircraft, its energy was transferred 
into the aircraft structure and resulted in t wo simultaneous effects: 
the overload failure of propeller three ' s drive shaft resulting in the 
failure of the RGA , and t he displacement of the aircraft to the right . 
This displacement to the right can be visualized as the foundation of 
a shed being pushed to the right while the walls and roof collapse and 
crumble to the left from the e x treme forces applied to the right side 
base of the shed . [FOF (106-108) , (121-127) J 

5. The unknown magnitude of the physical force applied to the overall 
structure of the aircraft from the impacts of P2B4 likely resulted in 
structural instabi l ity and allowed for energy transference to affect 
the propeller shaft of propeller three . This resulted in an overload 
condition on the number three RGA . This condition allowed for 
propeller three and the front half of the number three RGA to separate 
and, due to centrifugal force and f u selage displacement, impact the 
starboard side of the fuselage . [FOF (120-138)) 

6. The initial impact of P2B4 caused significant damage to the LBL 
support structures . PropeJller three caused significant damage to the 
RBL support structures . This combination severed the flight control 
cables, to include power and condition lever cables, rendering the 
aircraft uncontrollable . [FOF (120-138) 1 

7. The overwhelming physiological forces experienced by the aircrew 
and severe physical forces applied to the structural integrity of the 
aircraft as the instantaneous , catastrophic sequence of events 
unfolded, resulted in the aircrew and passengers suffering the 
following conditions at aJLtitude : shock, disorientation , inadvertent 
physical responses, rapid onset of below freezing conditions and near 
impossible crew communicat:ion . [FOF (84-86), (106-108), (120-138)] 

8. During this catastrophic sequence of events, there were sudden and 
rapid movements that induced a rapid G onset that aggravated and 
accelerated the above physiological forces . [FOF (106-111)) 

9. Due to the rapid onset of the catastrophic sequence of events and 
instantaneous structural 1:ailures, it is unlikely that the aircrew had 
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time to apply sufficient input to change the final outcome. [FQtF (106-
108) I (132)) 

10. While in the initial phases of the aggravated attitude, the: 
aircraft structure forward of the wings began to separate, resulting 
in the cockpit section forward of FS 245 separating and creating the 
trail of debris tracking on an approximate course of 270 degrees, 
designated as the NDF. [FOF (112-117)) 

11. The absence of the cockpit, forward of FS 245, resulted in the 
forward section of the central fuselage creating a violent non
aerodynamic drag moment, which exceeded engineering tolerances and 
greatly accelerated fuselage break up forward of the wing box 
structure (FS 477). [FOF (131) J 

12. The fuselage section from the wing box structure aft, continued to 
fly in a general southwest direction with enough dynamic stability 
that allowed the fuselage to reenter a downward attitude until final 
impact at the south debris field (SDF) . [FOF (112-118)] 

13. Efforts of the first responders and local concerned citizens who 
immediately responded to the crash site and assisted in the sea.rch and 
recovery efforts were noteworthy and commendable. [FOF (109-111)) 

14 . The propeller overhaul process and publications for USN blaLdes at 
WR-ALC in 2011, while not optimal, still required technicians t .o 
identify and remove existing corrosion. WR-ALC failed to remove: 
existing and detectable corrosion pitting and IGC on P2B4 in 2011, 
which ultimately resulted in its inflight liberation. This blade 
liberation was the root cause of the mishap . [FOF (106-108), (1.45-
151) I (163) I (165) I (171) I (177-179) t (185) I (187) I (193)) 

15. Due to the absence of QC/QA requirements for the identificaLtion 
and removal of corrosion within prescribed NAVAIR publications, it 
allowed for technical oversight gaps by technicians. The absenc:e of 
QC/QA requirements to validate the removal and repair of corros1ion 
infected areas created an unacceptable level of risk and degree· of 
fault for the parties involved. [FOF (166), (171), (175-179), (185), 
(187), (194), (219-232)] 

16. Negligent practices, poor procedural compliance, lack of adherence 
to publications, an ineffective QC/QA program at WR-ALC, and 
insufficient oversight by the USN, resulted in deficient blades1 being 
released to the fleet for use on Navy and Marine Corps aircraft from 
before 2011 up until the recent blade overhaul suspension at WR.-ALC 
occurring on 2 September 2017 . [FOF (145-151), (163-166), (171), (175-
179), (183-187), (193), (194), (218), (221), (226-232), (248-275)) 

17. Twelve of sixteen blades on the MAC were determined to have: 
corrosion that existed at the time of their last overhaul at WR-ALC, 
proving that over the course of the number of years referred tc, above, 
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that WR-ALC failed to deteict, remove and repair corrosion infected 
blades they purported to have overhauled . [FOF (257-275)) 

18. Thirteen of sixteen blades on the MAC had other discrepancies 
proving that, over the same span of years referred to above, WR-ALC 
was deficient in the effective application of the following steps: 
anodization, epoxy primer and permatreat. [FOF (257-275)) 

19. Lack of joint standardized technical manuals addressing the blade 
overhaul process increases1 the probability of errors within the 
process. [FOF (175), (177), (180), (181), (183-187), (190-194), (197-
204), (213), (214), (218)) 

20. The physical movement of a blade progressing through the blade 
overhaul process at WR-ALC is unorganized and inefficient resulting in 
excessive movement of the blade . [FOF (178-181), (190), (194), (197-
204), (213), (214), (218)) 

21. Since WR-ALC does not comply with their own color-coding system in 
order to help differentiat;e the service-specific blade overhaul 
process requirements, the system is unreliable and increases the 
probability of error within the process. [FOF (178-181), (190), (194), 
(197-204), (213), (214), (218)) 

22. Work control documentB relating to each propeller blade going 
through the blade overhaul process should be retained within the 
blade's official maintenarice record for the life cycle of the blade. 
[FOF (178-181), (190), (194), (197-204) 1 (213), (214), (218)) 

23. Due to the lack of effective documentation and the presence of 
anodize infused in the corrosion pitting and IGC present in 2011, it 
is unlikely that any QC/QI\ process or a SSOE inspection was conducted 
on P2B4 at its last overhatUl . [FOF (149-154), (163), (178-181), (219-
221), (229-232)) 

24. The two responsible parties named in the DMISA are NAVSUP-WSS-P 
and WR-ALC. However, based on the evidence discovered throughout this 
investigation these partieis do not possess the capabilities or skills 
necessary to adequately peirform their DMISA obligations . The current 
organization and structure of the DMISA fails to effectively define 
the obligations of the USN Propeller FST and the USAF C-130 SPO for 
technical matters and responsibilities that are required to 
effectively coordinate, execute and enforce this agreement. [FOF (236-
256)) 

25. Had the QA provisions of the DMISA been properly managed and 
implemented by the Navy via conducting systematic and routine quality 
audits, numerous deficiencies within the blade overhaul process should 
have been identified which could have prevented the accident. [FOF 
( 14 9 - 15 4 ) 1 < 16 4 ) I ( 1 7 8 - 1 8 ]. ) I ( 219 - 2 2 1 ) I ( 2 2 9 - 2 3 2 ) / ( 2 3 5 ) / ( 2 4 8 - 2 5 6 ) ) 
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26. The Navy liaison representative assigned to WR -ALC is defined as a 
technical position but has been executed primarily as an 
adminisltrative function which does not fulfill the requirements and 
respons;ibilities of the job description required to assist the Navy in 
fulfill.i~g the QC/QA and oversight functions associated with the blade 
overhaul process. [FOF (256)) 

27. VMG'R-452 Maintenance Department failed to establish a formal 
process or procedure to track and perform the 56-day Conditional 
Inspection 's manual blade rotation requirements. Due to the nature of 
this particular inspection there are no automatic triggers in OOMA 
which notify the maintenance department when this inspection is due. 
Regardl,ess of an inspection type, Maintenance Control continues to be 
responsible for tracking this inspection regardless of what 
mainten,,mce action is being conducted on an aircraft. [FOF (301-316) J 

28. VMGR-452's inaccurate understanding of maintenance documentation 
requirements and tracking methods for procedural compliance related to 
completing maintenance actions in accordance with naval aviation 
mainten.ance publications and procedures resulted in their Maintenance 
Departm,ent inaccurately believing that the 700 hour engine inspection 
and ISO B 840 day inspection met the requirements of the 56-day 
Conditio0nal Inspection manual rotation. [FOF (293), (294), (300), 
(305-312)) 

29. Since an on-wing eddy current inspection can only detect to a 
depth of 0.017 inches in depth, and the radial crack was 0.45 inches 
below the outer surface of the propeller when P2B4 liberated, an on
wing eddy current inspection performed on P2B4 would not have detected 
the crack. [FOF (155), (285-291)] 

30. Even if the unit had conducted the required off-wing eddy current 
inner t.aper bore inspection in April 2017, it cannot be concluded with 
any reasonable degree of certainty that the radial crack would or 
would n,ot have been detected as the growth rate for a radial crack is 
unknowable. It can thus be surmised that though it cannot be 
definit,ely proven if the radial crack had developed past the bushing, 
it can .also not be definitively proven that the radial crack had not 
grown p.ast the bushing prior to mishap and could have been detected. 
[FOF (287-291), (317)] 

31. None of the deficiencies identified in the embarkation process, 
were causal factors to the mishap. [FOF (340-345), (350-361), (368-
375) / ( 383-393)] 

32. The lack of supervision over those involved in the embarkation 
process allowed multiple discrepancies to materialize requiring 
corrective action which created an unknown and unnecessary level of 
risk to Marine Corps aircrew and passengers. [FOF (334), (335), (356-
363) I (365-370) I (372-378) I (384) I (385) I (388-393) ) 
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Recommendations 

1. The USN and USAF creat:e one set of standardized joint publications 
defining all requirements for the propeller blade overhaul process to 
be executed by every depot: level maintenance facility. This includes 
the standardization of QC/QA audits and investigations for all 
processes and procedures dealing with detection and removal of 
corrosion. 

2. QC/QA at any depot level maintenance facility should cover every 
procedure within the blade~ overhaul process. This should include the 
development of exclusive and deliberate supervisory oversight 
requirements ensuring corrosion is detected and removed. 

3. That WR - ALC retain an electronic data base of all work control 
documents and records relating to each propeller blade that gets 
overhauled at WR-ALC within the blades' official maintenance record 
and keep these records indefinitely . 

4. The USN and USAF updat,e and improve the DMISA by specifically 
defining each party's obligations and responsibilities. This includes 
conducting regularly scheduled quality audits. These audits should be 
documented and retained to show historical trends and remediation of 
discrepancies discovered. 

5. USN Propeller FST should to participate in the annual DMISA 
periodic review of each party's obligations to ensure accurate 
updates, requirements, publication specifications and procedural 
compliance exist to ensurH QC/QA and execution of the production 
processes are satisfied. 

6. That the Navy Liaison job description be redefined to require: 
technical expertise as a Bubject matter expert (SME), integration into 
the QC/QA process at the depot level maintenance facility, reporting 
directly to USN Propeller FST and ensuring that the depot level 
maintenance facility remains in compliance with all USN propeller 
overhaul policies, procedures and publications. 

7. USN and USMC blades should receive an off - wing eddy current inner 
taper bore inspection on a regular basis. Specifically, NAVAIR should 
require these inspections be performed whenever a propeller goes into 
a scheduled ISO evolution or the propeller is removed from the 
aircraft for any reason. 

8. That the cycle time between propeller overhauls be re-assessed and 
reduced to a safe operational level below the current flight hour 
requirement of 5,000. 
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9. With respect to the 56-Day Conditional Inspection, maintenance 
procedures need to be changed to either: 

i. Create a 56-Day Special Inspection to rotate the applicable 
propeller assemblies three times, instead of the current 56-Day 
Conditional Inspection, or Incorporate the propeller rotation as 
part of the 35-Day Inspection, and 

ii . .Alter the written requirements of cards 216 and 216.1 to include 
requiring a work order or MAF be initiated for the propeller 
turns regardless of how many days the plane has been idle. 

10. That Commander, Naval Air Forces (CNAF} designate and appoint an 
Aviation Maintenance Administration and Management Training (AMlAMT) 
team comprised of subject matter experts (SMEs} who periodically 
inspect all facilities which overhaul USN/USMC propeller blades1, on at 
least an annual basis . 

11. The Navy and Marine Corps install crash survivable flight data 
recorders and cockpit voice recorders in the remaining aircraft that 
do not have these modifications 

12. In order to improve future aircraft mishap investigations, the 
mishap aircraft data should be loaded from OOMA onto a standalone 
server after the OOMA database is locked by Space and Naval Warfare 
Systems Command (SPAWAR}. This server should be accessible tot.he 
investigation teams . 

13. That all Naval aviation aircrew flying aircraft which carry cargo 
be required to receive formal training on aviation cargo 
transportation, embarkation and HAZMAT compatibility on an annual 
basis. 

14. That an initiative be established for the appropriate VMGR-·452 
maintenance leadership and personnel focusing on comprehensive and 
effective procedural compliance of naval aviation maintenance 
publications and maintenance documentation. 

15. That Headquarters Marine Corps (HQMC) conduct a review of t :he 
experience, training and supervision of the embarkation process1 with 
respect to aviation cargo based on historical HAZREPs associate,d with 
embarkation and other safety related data. 

16. Forward a copy of this investigation, regarding the embarkaLtion 
process, to Commander, Marine Corps Forces, Special Operations Command 
and Commanding General, 2d Marine Logistics Group. 

17. Although outside the department of the Navy, recommend the USAF 
investigate key personnel and all others for historical and current 
noncompliance of NAVAIR publications and procedures at Warner Robins 
Aviation Logistics Complex. Shortcomings exist in the areas of proper 
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supervision, verification and understanding of critical safety of 
flight repair processes . The culture at WR-ALC from 2011 to 2017 
resulted in gross negl igence of depot level maintenance personnel and 
practices that are the direct causal factor for this mishap. 

(b )(6) 
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